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This articles deals with the general concept of Metadata, some 
definitions, types, creation methods and tools for Metadata. Enumerates 
some of the important functions like Resource discovery, Organizing 
digital resources, Interoperability, Archiving and preservation. 
Discusses ultimate goals of different types of metadata. It also 
elaborates some standards regarding metadata. Encompasses role of 
metadata in the life cycle of information objects in the digital 
information system. It enumerates an overview outlining the basic 
elements of Dublin Core Metadata standard. Besides Dublin Core, other 
metadata standards are just mentioned to well acquainted by name. 
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0 Introduction 
The information overload in electronic or digital environment has 
increased the need to search the relevant and right information in 
effected and efficient way. In order to meet this need metadata is only 
the option. 
Metadata is an emerging approach that helps to find a standardized 
method for the organization, management and dissemination of digital 
or electronic resources to end users in a meaningful way. In this respect 
various metadata standards have been developed over the past few 
years for representing different types of digital information resources. 
 
1. Concept of Metadata  
Metadata is often called “data about data” or information about 
information”. For example: a catalogue card of library contains 
information (Metadata) about publication (Data). A file system 
maintains permissions (Metadata) about files (Data). 
The term metadata has defined in a number of ways by different 
communities. Some defined to refer to machine understandable 
information, while others defined it only for records that describe 
digital or electronic resources. Metadata normally understood to mean 
structured data about resources that can be used to help support a wide 
range of operation. These include resource description and discovery, 
the management and long term preservation of digital information 
resources. 
In library environment it is commonly used for any formal scheme of 
resource description, applying to any type of object, digital or non-
digital. Traditional library catalogue is a form of metadata, MARC 21 
and the rule sets used with it, such as AACR2, are metadata standards. 
Other types of metadata standards or schemes have been developed to 
describe various types of textual or non-textual objects including 
publishing books, digital or electronic documents, archival findings 
aids, art objects, educational and training materials, scientific datasets, 
web pages, digital images, museum objects etc. the recent trends in 
providing bibliographic description (Metadata) of web documents can 
be grouped into two. One is, embedding the bibliographic description in 
the HTML (Hypertext Markup Language) or XML (Extensible Markup 
Language) and search engines that look for the specific tags for 
indexing purpose. The second one is to prepare the bibliographic 
records of the web documents in a Database Management System. 
Dublin Core can be applied in both approaches. 
 
2. Some definitions of metadata  
Generally Metadata may be defined as “data about data”. But there are 
various definitions of metadata. Some of these are enumerated below : 
• “Machine- understandable information about Web resources or 
other things” ----- Tim Berners Lee, W3C (1997) 
• “Structured data about resources that can be used to help 
support a wide range of operations.” -----Michael day, (1997) 
• “Structured information that describes, explains, locates or 
otherwise makes it easier to retrieve, use or manage.”  
------ National Inf. Standards Organizations, (2004) 
• “Data associated with objects which relives their potential users 
of having to have full advance knowledge of their existence or 
characteristics.”----- Dempsey & Herry, (1998)  
• “ Meaningful data describing another discrete data objects” 
         -----Gill,(1998) 
• “Metadata is a structured, encoded description of an information 
package. Metadata provides an intermediate level at which 
viewing or searching choices can be made in light of data 
characteristics like content, quality, condition and usage. 
Metadata enables users to find, identify, select and obtain 
information packages. Metadata also enables administrators to 
manage information packages and control access to them.” 
      ---- Mark Watson  
 
3. Kinds of Metadata  
There are three main types of metadata operating in digital 
environments. These are given below: 
 
3.1 Descriptive metadata 
Descriptive metadata is used to describe or to identify information 
resources. In other    words it can say that the main purpose of 
descriptive metadata is resource discovery and identification. It can 
include the elements such as title, author, abstract, keywords etc. 
 
3.2 Structural metadata 
Structural metadata describes the relationship within or among related 
information resources. It includes how compound objects are put 
together, for example, how pages are ordered to form chapter and how 
chapters make up the book. It helps users to navigate through individual 
objects that are part of a complex entity. 
 
3.3 Administrative metadata 
Administrative metadata used in managing and administering 
information resources , such as when and how it was created, file 
format and other technical information, and who can access it. This 
metadata includes: 
      (i)  Rights management metadata: It deals with intellectual 
property rights 
(ii) Technical metadata : It deals with the information about 
the object’s file characteristics or the chapter or encoding 
process used in creating the resources i.e. how a system function 
or how the metadata behave. 
(iii) Preservation metadata: It deals with preservation and 
management of information resources. 
 
4. Goals of different types of metadata 
There are different types of metadata which have different goals. The 
goals of metadata with sample elements and sample implementations 
are tabulated (Table-1). 
 
5. Functions of metadata 
 The key function of Metadata is to facilitate and improve the retrieval 
of relevant information that is resource discovery in digital library 
environment. In addition to resource discovery, metadata can help 
organize digital or electronic resources, facilitate interoperability and 
legacy resource integration, provide digital identification and also 
support archiving and preservation. 
 
5.1 Resource discovery 
 Metadata serves the same functions in resource discovery as in 
catalogues by : 
• Allowing digital resources to be found by relevant criteria; 
• Identifying digital resources; 
• Bringing similar resources together; 
• Giving right location information 
 
5.2 Organizing digital resources 
 With the growth in the number of web-based resources, portals and 
gateways are becoming increasingly useful in organizing links to 
resources. Lists of relevant resources can be incorporated in to static 
web pages, which have their names and locations, encoded in the 
HTML. But for increased efficiency it has become customary to build 
such pages dynamically from metadata stored in databases, from which 
various software tools can easily extract and reformat information for 
web applications as per demand. 
 
 
                  
       Table-1 : Goals of metadata with examples. 
 
 
Type Goal Sample Elements Sample 
Implementa
tions 
Descriptive 
Metadata 
 
 
 
 
 
 
 
 
 
 
 
Structural 
Metadata 
 
 
 
 
 
 
 
 
 
 
Adminis- 
trative 
Metadata 
 
 
 
 
 
 
 
 
i) describing & identifying 
information resources; 
ii) at the local level to 
enable   searching & 
retrieving     ( searching an 
image collection to find 
painting of animals). 
iii) at the web level , enables 
the users to discover 
resources ( e.g. search the 
web to find digitized 
collection of some things).  
 
i) facilitates navigation and 
presentation of digital or 
electronic resources. 
ii) provide information 
about the internal structure 
of resources including page, 
section, chapter, numbering, 
indexes, table of contents 
etc. 
iii) describe relationship 
among items or materials. 
 
i) facilitates both short-term 
and long-term management 
and also processing of 
digital collection; 
ii) include technical data on 
creation and quality control; 
iii) include right 
management, access control 
& use requirements; 
iv) preservation action 
information 
 
- unique identifiers 
( e.g. PURL, URL, 
Handle) 
- physical attributes 
(e.g.Title, 
Author/Creator, 
language, 
Keywords etc.). 
 
 
 
 
 
- structural tags 
- formats & others 
 
 
 
 
 
 
 
 
 
 
- technical data 
such as scanner 
type & model, 
resolution, bit 
depth, color  space, 
file format, 
compression, 
copyright date, 
license etc. 
 
 
 
MARC 
(Machine 
Readable 
Catalogue) 
- Dublin 
Core 
 
 
 
 
 
 
 
-EDA 
 ( Encoded 
Archival 
Description) 
- SGML 
- XML etc. 
 
 
 
 
 
 
- METS 
(Metadata 
Encoding 
and 
Transmissi- 
on 
Standard). 
 
 
 
 
 
 
  
5.3 Interoperability 
Metadata allows for interoperability, or, the possibility of the exchange 
of information with minimal loss of content and functionality between 
multiple systems constituted of different hardware and software 
platforms, data structures, and interfaces. With the help of metadata 
schemes, shared transfer protocols, and crosswalks between schemes, 
resources across the network can be searched seamlessly. There are two 
approaches to interoperability, one is cross-system search and other is 
metadata harvesting. The z39.50 protocol is an example of cross-system 
search. With the help of this protocol, partners do not share metadata 
but map their own capabilities to a common set of search attributes. On 
the hand the Open Archives Initiative (www.openarchives.org) 
developed a protocol (OAI-PMH) requires partners to translate their 
native metadata to a common core set of elements and expose this for 
harvesting.  
 
5.4 Digital identification 
Most of the metadata schemes include some elements which act as a 
standard numbers to uniquely identify the object. It may also be given 
using a file name, URL (Uniform Resource Locator) or some more 
persistent identifier such as PURL (Persistent Uniform Resource 
Locator) or DOI (Digital Object Identifier). 
 
5.5 Archiving and preservation 
It is another important function of metadata. Metadata is key to 
ensuring that the digital resources will survive and continue to be 
accessible into the future. Archiving and preservation require special 
elements to track the lineage of digital object (i.e. where it came form 
and how it has changed over time) , to detail its physical characteristics 
and to document its behavior in order to emulate it on future 
technologies. 
Besides these the functions of metadata also include verification of 
authenticity, intellectual property management, content- rating, 
authentication and authorization of digital information resources. 
 
6. Role of metadata in digital information system  
Metadata plays an important role in the digital information system. It 
will be better to prepare a diagram (Fig.-1) to show how different types 
of metadata are expressed in digital environment. This diagram 
represents the life cycle of objects comprised in a digital information 
system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: The life cycle of objects in a digital information 
system.(Adapted  from Ref.no.-6) 
 
 
In this cycle creation and multi-versioning is the first stage, which 
involves the information objects are to be transformed in to digital 
objects. Multiple versions of the same object may be created for the 
purpose of preservation, research, product development etc. In the next 
stage all these versions of information objects are organized 
automatically or manually into relational structures. Later these 
organized information objects leads to the efficient searching and 
Creations 
& 
Multiversioning 
Searching &  
Retrieval 
Utilization 
Preservation 
& 
Disposition 
Digital 
Information 
System
Organization 
retrieval. The utilization stage is very much important because it 
measures the relevancy for the purpose of utilization of retrieved 
information objects. Preservation and disposition are needed for the 
refreshing, migration and integrity checking to maintain continuous 
flow information objects. Inactive objects are to be deleted.  
 
7. Metadata structure 
Metadata schemes are designed for a specific purpose with the help of 
set of elements or attributes for describing a particular type of 
information resource. The metadata schemes generally specify names 
of elements and their semantics. Here also used syntax rules for how 
the elements and their content should be encoded. Metadata can be 
encoded in any structured syntax. Different metadata schemes use 
SGML (Standard Generalized Mark-up Language) or XML (Extensible 
Mark-up Language). SGML is super set of both HTML & XML. XML 
is an extended form of HTML, which developed by the world Wide 
Consortium (W3C). XML allows for locally defined tag sets and the 
easy exchange of structured information. XML is, in fact, an attempt to 
define a subset of SGML that is specifically designed for web context. 
Today it is said that XML will become a universal format, not only for 
business to-business applications, but also for effective knowledge of 
information management. 
 
8. Metadata Standards 
There are large (and growing) numbers of Metadata initiatives, formats; 
schemes are available in the digital environments. The resource 
management communities typically define the Metadata standards. It is 
a set of metadata elements, with associated semantics and syntax for 
describing a particular type of digital resources.  Generally it comprise 
a conceptual model (some times not explicit), a set of named 
components (terms, elements etc) and a specification of how represent a 
metadata instance in a digital format. There are different types of 
metadata standards are in operation for different purposes. Each one has 
some advantages and disadvantages. But in practical field it is noticed 
that Dublin Core metadata standard is very much popular. In this 
section, basic elements of Dublin Core are stated having description 
and example of each in tabular form (Table-2). In addition to the 
Dublin Core standard, some other popular metadata standards are just 
stated. 
 
 
 
    Table –2. Basic elements of Dublin core 
 
 
Element Description Example 
Title Name of the resource. < meta name = “DC.Title” content= 
 “LibraryClassification”> 
Creator/ 
Author 
Who is primarily responsible  
 for creating the content of the 
resource 
< meta name = “DC.Creator” content = 
“Ranganathan,S.R.”>             
 
Subject The topic of the content of 
the resource   
<meta name= “DC.Subject”content= 
“Library Science”>                              
<meta name = “DC.Subject” scheme =  
“ddc” content= “020”>                                                  
Description    
 
 
 
About the content of the 
resource 
<metadata name= “DC.decription” Lang= “en” 
content = “ the author presents a brief description 
regarding library science”> 
Publisher Who is responsible for making 
the resource available 
<meta name = “ DC.Publisher” content= “ MIT 
press”> 
Contributor Who makes contributions to the 
content of the resource 
<meta name= “DC.Contributor” content= 
“Jana,S.K”> 
Date Date associated with the 
resource 
<meta name= “DC.Date” content= “”1996”> 
<meta name= “DC.Date.Accepted” content= “2000-
12-06T15:45”> 
Type The nature or genre of the 
content of the resource 
<meta name= “DC.Type” content=”Drama”> 
Format The physical or digital 
manifestation of the resource 
<meta name= “DC.Format” content= “text/xml”> 
<meta name= “Dc.Formate content= “image/jpeg”> 
Identifier A unique reference to the 
resource within a given context 
<meta name= “Dc.Identifier” content= “scheme= 
“URI” content= “ 
http://www.google.com/”> 
Source A reference to a resource from 
which the present resource is 
derived 
<meta name= “DC Source”= content= 
http://xyz.org/abc/> 
Language The language of the intellectual 
content of the resource  
<meta name= “DC.Language” content= “en” 
Relation A reference to a related resource <meta name = “Dc.Relation.Is part of” content = 
http://foo.bar.org/abc/proceedi
ngs/2000/”> 
Coverage The extent or scope of the 
content of the resource 
<meta name= “DC.Coverage” content= “US civil 
war era; 1861-1865”> 
Rights Information about rights held in 
and over the resource 
<meta name= “DC.Rights” content= “ 
http://foo.bar.org/cig-
bin/items”> 
Audience A class of entity for whom the 
resource is intended or useful 
<meta name= “DC.udence” content= “post graduate 
students”> 
Rights Holder A person or organization owning 
or managing rights over the 
resource 
<meta name= “DC.rightsHolder” content= “ John 
Brothers Limited”> 
8.1 Dublin Core 
The Dublin Core Metadata element was evolved from the discussion at 
a 1995 workshop sponsored by OCLC and the National Center for 
Supercomputing Applications (NCSA). The name Dublin Core was 
given as the workshop was held in Dublin, Ohio. The Dublin ore 
Metadata Initiative (DCMI) manages the continuing development of the 
Dublin Core and related specifications. The original objective of the 
Dublin Core was to define a set of elements that could be used by 
authors to describe their own Web resources. Faced with a proliferation 
of electronic resources and the inability of the library profession to 
catalog all these resources, the goal was to define a few elements and 
some simple rules that could be applied by non-catalogers. The original 
13 core elements were later increased to 15 and presently 17: Title, 
Creator, Subject, Description, Publisher, Contributor, Date, Type, 
Format, Identifier, Source, Language, Relation, Coverage, Rights, 
Audience and Rights holder. These 17- element set of descriptors 
intended to promote author-generated description of Internet resources 
are described in Table-2. 
                            
8.2 Other metadata standards 
There are many standards for different types of digital resources. Some 
of them with official website address are just listed below: 
• EAD: Encoded Archival Description: http://www.loc.gov/ead/ 
• FGDC CSDGM: Federal Geospatial Data Committee’s Content 
Standards Metadata: http:// www.fgdc.gov/metadata/metdata.html 
• GILS: Global Information Locator Service: 
http://www.gils.net/index.html 
• IEEE LOM: Learning Object Metadata: http://ltcs.jeee.ogr/wg12/ 
• IMS: Instructional Management Systems Metadata: 
http://www.imsglobal.org/metadata/index.cfm 
• MARC: Machine-Encoded Cataloguing: http://www.loc.gov/marc/ 
• MODS: Metadata Object Description Schema: 
http://www.loc.gov/standards/mods/ 
• METS: Metadata Encoding and Transmission Standards: 
http://www.loc.gov/standards/mets/  
• MPEG-7: Moving Picture Experts Group-Description Definition 
Language (DDL): http://archive.dstc.edu.ac/mpeg7-ddl/ 
• ONIX: Online Information Exchange: 
http://www.editeur.org/onix.html 
• TEI: Text Encoding Initiative: http://www.tei-c.org/ 
• VRA: Visual Resources Association Core Categories: 
http://www.vraweb.org/vracore3.html 
 
9 Conclusion 
The World Wide Web has created a revolution in the accessibility of 
digital information resources. Metadata is key .To ensuring that 
resources will survive and continue to be accessible into the future. It 
can be embedded in a digital object or it can be stored separately like 
library catalogs. 
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